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Abstract
Background: Food hygiene in hospital poses peculiar problems, particularly given the presence of patients who
could be more vulnerable than healthy subjects to microbiological and nutritional risks. Moreover, in nosocomial
outbreaks of infectious intestinal disease, the mortality risk has been proved to be significantly higher than the
community outbreaks and highest for foodborne outbreaks. On the other hand, the common involvement in the
role of food handlers of nurses or domestic staff, not specifically trained about food hygiene and HACCP, may
represent a further cause of concern.
The purpose of this study was to evaluate knowledge, attitudes, and practices concerning food safety of the
nursing staff of two hospitals in Palermo, Italy. Association with some demographic and work-related
determinants was also investigated.
Methods: The survey was conducted, by using a semi-structured questionnaire, in March-November 2005 in an
acute general hospital and a paediatric hospital, where nursing staff is routinely involved in food service functions.
Results: Overall, 401 nurses (279, 37.1%, of the General Hospital and 122, 53.5%, of the Paediatric Hospital,
respectively) answered. Among the respondents there was a generalized lack of knowledge about etiologic agents
and food vehicles associated to foodborne diseases and proper temperatures of storage of hot and cold ready to
eat foods. A general positive attitude towards temperature control and using clothing and gloves, when handling
food, was shared by the respondents nurses, but questions about cross-contamination, refreezing and handling
unwrapped food with cuts or abrasions on hands were frequently answered incorrectly. The practice section
performed better, though sharing of utensils for raw and uncooked foods and thawing of frozen foods at room
temperatures proved to be widely frequent among the respondents. Age, gender, educational level and length of
service were inconsistently associated with the answer pattern.
More than 80% of the respondent nurses did not attend any educational course on food hygiene. Those who
attended at least one training course fared significantly better about some knowledge issues, but no difference
was detected in both the attitude and practice sections.
Conclusion: Results strongly emphasize the need for a safer management of catering in the hospitals, where non
professional food handlers, like nursing or domestic staff, are involved in food service functions.
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Background
In the last decades, the epidemiology of foodborne dis-
eases is changing with new or unexpected pathogens often
emerging on a countrywide or worldwide scale, new foods
expanding the range of potential vehicles of pathogens,
wider social contexts being involved and new classes of
individual being at higher risk [1,2]. These changes may
be attributable to several socio-economic and demo-
graphic factors, including dramatic quali-quantitative
changes in primary production, processing, distribution
and handling of food and the increasing exposure of indi-
viduals, like elderly, patients with impaired immunity and
many hospitalized subject [3-6].
Epidemiological and surveillance data suggest that faulty
practices in food processing plants, food service establish-
ments and home play a crucial role in the causal chain of
foodborne diseases. This issue has also proved to be criti-
cal in some nosocomial foodborne outbreaks [7-11].
Hence, a major goal of the hospital is to provide safe food
to patients who frequently are at higher risk of acquiring
infections and their complications [12,13].
In Italy, like in other European countries, great efforts are
being put in place to promote food safety at all levels of
the food chain, and the European legislation has man-
dated that all food businesses adhere to the Hazard Anal-
ysis and Critical Control Points (HACCP) system [14].
The importance of food hygiene training is also experienc-
ing a growing acknowledgement by both food workers
and the official control systems in Europe. Both the Euro-
pean Directive 93/43 and the more recent Regulation
852/2004 require food hygiene training for every food
handler [15].
Food hygiene in the hospital can acquire peculiar features:
indeed, many patients could be more vulnerable than
healthy subjects to microbiological and nutritional risks;
large numbers of persons can be exposed to infections and
possible complications; gastroenteritis can impair diges-
tion and absorption of nutrients and the perception or
fear about poor food hygiene practices might result in
patients rejecting the meals supplied by the hospital cater-
ing [12,13]. In nosocomial outbreaks of infectious intesti-
nal disease, the mortality risk has been proved to be
significantly higher than the community outbreaks and
highest for foodborne outbreaks [16]. On the other hand,
further peculiar concern arises from the common involve-
ment in the role of food handlers of nurses or domestic
staff, who are not specifically trained about food hygiene
and HACCP, but can be engaged in receipt, distribution
and serving of ready made foods and supervision of these
services.
The aim of this study was to evaluate knowledge, attitudes
and practices of the nurses routinely involved in food
service functions in two hospitals of Palermo, Italy. Asso-
ciation with some demographic and work-related varia-
bles was also investigated.
Methods
Setting
For the purpose of the study, we selected two hospitals
included into the Azienda di Rilievo Nazionale ed Alta
Specializzazione (ARNAS) in Palermo, Italy: a) the acute
general hospital "Civico and M. Ascoli" with 43 wards and
900 beds; b) the paediatric hospital "G. Di Cristina" with
13 wards and 220 beds.
The two hospitals are contracted out to an external caterer
under the regulations in force in Italy and the additional
conditions specified by the hospital board. The catering
service is provided by a single premise, where an HACCP
plan is in place since 2000 and a quality assurance pro-
gram is running in accordance with the UNI EN ISO 9002
standards. The meals are plated individually according to
patient needs and wants, stored and transported in either
a heated or cooled state and delivered to wards for imme-
diate distribution. On arrival at the ward level, a random
checking to ensure that food is served at the correct tem-
perature is performed by the nursing staff. This is charged
also with the function of monitoring the intervals of time
between reception and distribution of meals and the hygi-
enic practices of the domestic staff through the entire food
handling procedure the until disposal of wastes. To ensure
that correct qualitative standards are being adhered to, a
monitoring program is in place by the medical direction
of the two hospitals to assess the quality of food, hygiene,
production standards, specifications and service.
Survey instrument
From March to November 2005, knowledge, attitudes and
practices about food hygiene of the nursing staff of the
two hospitals under study were investigated by means of
a questionnaire survey. The medical directors of the hos-
pitals were sent a letter explaining the purpose and the
investigation procedure. Because the survey data did not
influence patient management and the issue being inves-
tigated is a matter of public record, ethical approval for
the study was not required. After obtaining approval, the
questionnaire was addressed to all nurses potentially
involved in food related functions in the acute general
hospital "Civico and M. Ascoli" and the paediatric hospi-
tal "G. Di Cristina" (751 and 228, respectively). To over-
come the difficulties arising from the habitual 8-hours
shifts of the health care workers and minimize the non-
respondent prevalence, the questionnaire was self-admin-
istered. Confidentiality of the answers was also warranted.BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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A questionnaire (see the additional file 1), containing
mainly multiple-choices questions, was prepared based
upon questionnaires previously used in studies done in
Italy and in other countries [17-20]. It included five sec-
tions: a) demographic characteristics, employment status
and hospital/ward where the nurse worked; b) knowledge
about food hygiene; c) attitudes towards prevention of
foodborne diseases; d) measures to be used in prevention
of foodborne diseases; e) sources of information about
food hygiene. The questions concerning knowledge about
foodborne disease agents and foods epidemiologically
linked to transmission of pathogens listed some micror-
ganisms, and respondents were asked to choose from
among three options – yes, no, don't know – about their
association with foodborne disease and to couple at least
one food vehicle to each pathogen. A question on a non-
foodborne agent of special interest for healthcare workers,
hepatitis B virus (HBV), was added. Answers were classi-
fied as correct when they contained exclusively food items
whit a well recognized role as a vehicle for the pathogen
under analysis. The answers in the section of practices
were simplified, including only three choices (always,
often, occasionally).
Statistical procedures
Food safety knowledge, attitude and practice scores for the
respondents were, respectively, calculated based on the
multiple choice answer to each statement, only for the
items where the proportion of correct answers was 95% or
less. It was assigned a score: +1 when the correct option
had been checked off, -1 in the case of incorrect option
and 0 in the case of don't know/uncertain option. The
total percent score for the respondents nurses was then
calculated by dividing the score sum by the maximum
possible score.
Statistical analysis of association between questionnaire
answers and demographic and work-related characteris-
tics, such as hospital and length of service in the employ-
ment/ward, was performed by categorization of answers
for each section as dichotomous variables: knowledge was
categorized and recorded as correct vs. incorrect/
unknown, attitudes as agreement vs. disagreement/uncer-
tain and practices as safe, when answer was always (occa-
sionally for the question D6), vs. unsafe, when answer
was often or never (always for the question D6).
Data were analyzed by the Epi Info software (version 6.0,
CDC, Atlanta, GA, US) and the SPSS Software 14.0 version
(SPSS, Inc., Chicago, Ill, US). The one-way analysis of var-
iance (ANOVA) was used to evaluate difference in para-
metric variables. Frequency analysis was performed with
chi-square (χ2) test. Cross-tabulation and χ2 tests were car-
ried out to determine the relationship between nurses'
knowledge, attitudes and practices and demographic and
work-related data. Moreover, to explore whether this rela-
tionship systematically varied by specific sociodemo-
graphic characteristics, a series of logistic regression
analyses were conducted. Independent variables included
age, gender, education, length of service in the employ-
ment/ward and having attended courses on food hygiene.
In all analyses, differences were considered statistically
significant at P ≤ 0.05.
Results
Of the nurses working, respectively, in the general hospi-
tal "Civico and Maurizio Ascoli" and the paediatric hospi-
tal "G. Di Cristina", 37.1% (279/751) and 53.5% (122/
228), respectively, returned the compiled questionnaire.
Table 1 provides a description of the respondents in the
study and the differences between the demographic char-
acteristics of the nursing staff of the two hospitals under
study. The majority (60.6%) were female. Age of the
respondents ranged between 24 and 64 years. Mean age
and length of service as a nurse did not significantly differ
between the two hospitals. Length of service in the ward
where the respondents worked at the time of investigation
significantly differed as a mean of years, but when strati-
fied on a ten-year basis did not. Moreover, the most fre-
quently reported education level was a high school
diploma (13 years). A statistically significant difference in
the education level was noticed between the respondents
of the two hospitals.
Tables 2 to 4 summarize the most significant findings
obtained by the administration of the questionnaire with
reference to the sections of knowledge, attitudes and prac-
tices, respectively. Only the answers where agreement
within respondents was 95% or lower were considered.
Knowledge
The majority (68.1%) of the respondent nurses agreed
that food prepared in advance may contribute to risk of
food poisoning, and almost all (91.5%) knew the risk
related to reheating dishes prior to consumption (Table
2). Moreover, more than 95% of the nurses agreed that
adoption of adequate cleaning and sanitization proce-
dures contributes to control and prevent the risk to con-
sumers. Although almost all nurses believed that wearing
gloves while handling food reduce risk of foodborne dis-
ease to patients, 61.1% only of the respondents showed
awareness of the protective effects of this procedure for
food service staff and 30.9% denied these effects. Further-
more, 28.2% of the respondents proved to be unaware of
the correct working temperature of a refrigerator and 4.7%
did not answer; 83.5% and 37.7%, respectively, did not
know the proper storage temperature of hot and cold
ready to eat foods. Questions about cholera and gastroen-
teritis were most frequently answered with an incorrect
option or unanswered, but a quite unexpected finding wasBMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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related to the responses about HBV, where 8.7% only of
the nurses included this virus within foodborne agents,
but a proportion as high as 51.4% did not answer (Table
2).
Overall, total score of the section "knowledge" for the
selected questions accounted for 27.5% of the maximum
possible score.
Attitudes
The most significant responses for this area may be seen in
Table 3. Most respondents (78.3%) stated that they
intended to separate cooked from raw foods, but 16.0%
denied the need of adopting this key measure to prevent
cross-contamination, which is a concern. A high propor-
tion of respondents (86.8%) was unaware that defrosted
food should not be refrozen. Virtually all respondents
(more than 95%) agreed that use of protective clothing
and gloves, knowledge and monitoring of refrigerator and
freezer temperatures and proper storage of foodstuffs play
an important role in preventing food spoilage and health
hazard to consumers. Disagreement to the statement that
personnel with abrasions or cuts on fingers or hands
should not handle unwrapped food was expressed by
12.7% of the respondents.
Overall, total score for the selected questions of the sec-
tion "attitudes" accounted for 20.0% of the calculated
maximum possible score.
Practices
Responses for this area are displayed in Table 4. An unex-
pected, but percentually limited, mixed set of responses
was evident when considering the practice of washing
Table 1: Demographic characteristics of survey respondents among the nursing staff of the two hospitals
Characteristics of survey respondents General Paediatric P
Gender
Male 114 (40.9) 44 (36.1) 0.346
Female 165 (59.1) 78 (63.9)
Total number 279 (100.0) 122 (100.0)
Age (yr)
<35 61 (22.6) 20 (17.4) 0.215
35–50 162 (60.0) 67 (58.3)
>50 47 (17.4) 28 (24.3)
Total number 270 (100.0) 105 (100.0)
Mean (range) 42.0 (24–64) 44.0 (31–64) 0.054
Length of service in the employment (yr)
≤10 60 (23.2) 21 (18.1) 0.166
11–20 109 (42.1) 43 (37.1)
≥21 90 (34.7) 52 (44.8)
Total number 259 (100.0) 116(100.0)
Mean (range) 18.0 (0–39) 20.0 (3–39) 0.063
Length of service in the present ward (yr)
≤10 77 (31.4) 26 (22.6) 0.067
11–20 96 (39.2) 42 (36.5)
≥21 72 (29.4) 47 (40.9)
Total number 245 (100.0) 115 (100.0)
Mean (range) 16.0 (0–37) 18.0 (3–36) 0.025*
Education level (yr)
8 41 (14.7) 28 (22.9) 0.012*
13 171 (61.3) 80 (65.6)
≥16 14 (5.0) 0
Total number 226 (100.0) 108 (100.0)
Attending at least one course on food hygiene and foodborne diseases in hospital
No 218 (78.1) 107 (87.7) 0.057
Yes 32 (11.5) 7 (5.7)
Unanswered 29 (10.4) 8 (5.7)
Total number 279 (100.0) 122 (100.0)
* statistical significanceBMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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hands before and after handling unwrapped foods: pro-
portions of respondents ranging from 78.3% to 78.6% for
raw foods and from 77.3% to 83.6% for cooked foods
stated that they always washed their hands before and
after touching food, respectively. Only a little number of
respondents stated that they occasionally washed hands
while touching unwrapped foods or did not answer. A
more heterogeneous set of responses was evident about
use of separate utensils for cooked and raw foods: 63.1%
only of the respondents fell in the category always and
27.4% in the category often. Thawing frozen food at room
temperature proved to be an extensively used practice,
10.5% only of the nurses stating that they occasionally
applied this procedure. Checking shelf life of the products
and integrity of packages proved to be a very frequent
behaviour within the respondent nurses, more than 95%
of them stating that always observed this procedure while
buying foodstuffs.
Overall, total score for the selected questions of the sec-
tion "practices" was 53.2% of the maximum possible
score.
Association between questionnaire answers and 
demographic and work-related variables
Table 5 shows the results of cross-tabulation and chi-
square tests used to identify differences in respondent's
knowledge, attitudes and practices about food safety on
the basis of gender, age, education, hospital, length of
service and previous training on food hygiene. For the
purpose of this analysis, knowledge was categorized and
compared based upon the criteria described in the statisti-
cal procedures (section Materials and Methods). Tables
include associations that proved to be statistically signifi-
cant.
Knowledge
Statistically significant differences were found in respond-
ent's knowledge of food safety issues, when comparing
answers to five questions identified in the questionnaire
as B1, B2, B7, B9 and B10 b (Table 5). Indeed, nurses of
the general hospital "Civico and M. Ascoli" were signifi-
cantly (P = 0.002) more aware than the personnel of the
paediatric hospital of the proper temperature of storage of
cold ready to eat foods. Persons with an intermediate edu-
cation level (high school degree) were significantly more
likely to know that reheating of food may be a hazardous
procedure and to exclude transmission of HBV by food (P
= 0.026 and P = 0.031, respectively). Attending previous
courses on food hygiene and foodborne disease was sig-
nificantly associated (P = 0.002) with a higher percentage
of correct answers to questions about risks related to prep-
aration of food in advance and safe working temperatures
of the refrigerator (P = 0.038). Respondents with a higher
length of service (≥21 years) were significantly (P = 0.012)
less likely to indicate the correct temperature of storage of
cold foods. Working at the general hospital and having
Table 3: Respondent's food safety attitudes
Statement Responses n (%) Score
Yes No Uncertain Unanswered
C1. Raw foods should be kept separated from cooked foods 314 (78.3) 64 (16.0) 13 (3.2) 10 (2.5) 250
C2. Defrosted food should not be refrozen 45 (11.2) 348 (86.8) 2 (0.5) 6 (1.5) -303
C7. Food-service staff with abrasions or cuts on hands should not touch unwrapped 
food
340 (84.8) 51 (12.7) 3 (0.8) 7 (1.7) 289
TOTAL SCORE/FULL SCORE (%) 236/1180 (20.0)
Table 2: Respondent's food safety knowledge
Statement Responses n (%) Score
Correct Not correct Don't know Unanswered
B1. Preparation of food in advance is likely to contribute to food poisoning 273 (68.1) 92 (23.0) 29 (7.2) 7 (1.7) 181
B2. Reheating of food is likely to contribute to food contamination 367 (91.5) 17 (4.2) 16 (4.0) 1 (0.3) 350
B6. Wearing gloves while handling food minimizes risk of transmitting infection to 
food-service staff
245 (61.1) 124 (30.9) 22 (5.5) 10 (2.5) 121
B7. The correct temperature for a refrigerator is (°C) 269 (67.1) 113 (28.2) / 19 (4.7) 156
B8. Hot ready to eat foods should be maintained at (°C) 17 (4.2) 335 (83.5) / 49 (12.3) -318
B9. Cold ready to eat foods should be maintained at (°C) 230 (57.4) 151 (37.7) / 20 (4.9) 79
B10b. Hepatitis B can be transmitted by food 153 (38.2) 35 (8.7) 7 (1.7) 206 (51.4) 118
B10d. Cholera can be transmitted by food 271 (67.6) 45 (11.2) 12 (3.0) 73 (18.2) 226
B11d. Food items associated to the transmission of Vibrio cholerae 119 (29.7) 24 (6.0) / 258 (64.3) 95
B11f. Food items associated to the transmission of gastroenteritis 109 (27.2) 213 (53.1) / 79 (19.7) -104
TOTAL SCORE/FULL SCORE (%) 904/3288 (27.5)BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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attended courses were significantly associated to a better
knowledge by multivariate logistic regression analysis.
Attitudes
A significantly (P < 0.0005) higher proportion of positive
attitudes was reported by the nursing staff of the general
hospital, 84.8% and 16.1% of whom agreed that raw food
should be isolated from cooked food and defrosted food
should not be refrozen, respectively, vs. 69.6% and 0.83%
of the paediatric hospital's nurses. The issue of refreezing
defrosted food was also approached with a significantly
safer attitude by respondents with a higher educational
level (P = 0.023). Respondents with 35 years or less of age
and 10 years or less of length of service as a nurse were sig-
nificantly more likely to pay attention to the need that
unwrapped food should not be handled by personnel
with cuts or abrasions on their hands (P = 0.037 and P =
0.040, respectively). Multivariate logistic regression con-
firmed a more positive attitude toward prevention of
cross-contamination in nurses of the general hospital.
Practices
Consistent with the finding of logistic regression analysis,
females were more likely to behave in a safer manner by
washing always their hands after touching unwrapped raw
food (P = 0.018) and before touching unwrapped cooked
food (P = 0.045). Separating always kitchen utensils for
raw and cooked food was more frequently reported by
females than males (P = 0.039). Education level was also
associated with safe activities when handling raw and
cooked food by separated utensils (P = 0.024): however,
respondents with both less and more education were
more likely to behave in a safer manner that those with an
intermediate degree. Respondents employed in the paedi-
atric hospital were significantly more likely to thaw occa-
sionally food at room temperature (P < 0.0005).
Sources of information on food safety
Proportions as high as 78.1 to 87.7% stated that they had
never attended a course on food hygiene and foodborne
diseases (Table 1).
From the answers in the section E of the questionnaire,
the most prevalent sources of information about food
hygiene proved to be mass-media for 41.0% and audio/
visual materials for 27.0% of the respondents.
Discussion
This survey provides information and reveals many criti-
cal features about the knowledge, attitudes and practices
of nurses occupied as food service staff in two hospitals in
Palermo, Italy. Because of the low response rate – 37.1%
and 53.5%, respectively, for the general and paediatric
hospital – the results could not accurately represent all
nurses of the hospitals under study. Moreover, voluntary
adherence to filling out the survey questionnaire and self-
administration may have select individuals with higher
instruction levels and more acute interest toward food
safety. Thus, estimates about knowledge, attitudes and
practices should to be considered conservative.
Among the respondents, there was a generalized lack of
sufficient knowledge of the correct responses about tem-
perature for a safe food storage and etiologic agents and
food vehicles associated to some foodborne diseases. The
finding that proportions as high as 95% and 43%, respec-
tively, did not know the critical temperature of storage of
hot and cold ready to eat foods is of special concern, since
nursing staff of the two hospitals under study is routinely
involved in the receipt of meals from the external caterer
and supervision of their delivery to patients. A similar
alarming lack of knowledge about critical temperatures
has been reported among food service staff in hospital in
Italy and in other countries [19,20]. Nevertheless, the
importance of storing foods at correct temperatures has
been widely documented and is a basic issue in the imple-
mentation of HACCP and in food safety legislation
[14,15].
Nevertheless, the survey revealed a general positive atti-
tude toward safe storage practices involving temperature
control and correct handling of food using adequate
clothing and gloves, but respondents fared worse when
Table 4: Respondent's food safety practices
Statement Responses n (%) Score
Always Often Occasionally Unanswered
D1. Do you wash your hands before touching unwrapped raw food? 314 (78.3) 77 (19.2) 6 (1.5) 4 (1.0) 308
D2. Do you wash your hands after touching unwrapped raw food? 315 (78.6) 78 (19.4) 4 (1.0) 4 (1.0) 311
D3. Do you wash your hands before touching unwrapped cooked food? 335 (83.6) 56 (14.0) 5 (1.2) 5 (1.2) 330
D4. Do you wash your hands after touching unwrapped cooked food? 310 (77.3) 67 (16.7) 14 (3.5) 10 (2.5) 296
D5. Do you use separate kitchen utensils to prepare cooked and raw food? 253 (63.1) 110 (27.4) 33(8.2) 5 (1.3) 220
D6. Do you thaw frozen food at room temperature? 246 (61.3) 106 (26.4) 42 (10.5) 7 (1.8) -204
TOTAL SCORE/FULL SCORE (%) 1261/2371 (53.2)BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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Table 5: Selected knowledge, attitudes and practices as influenced by some demographic and work-related characteristics of 
respondents
B1. Preparation of food in advance is likely to contribute to food poisoning
Variable Correct (%) Not correct/Don't know (%) P
Attending courses
Yes 35 (89.7) 4 (10.3) 0.002*
No 209 (65.5) 110 (34.5)
B2. Reheating of food is likely to contribute to food contamination
Variable Correct (%) Not correct/Don't know (%) P
Education level
8 62 (89.9) 7 (10.1)
13 231 (92.4) 19 (7.6) 0.026
16 10 (71.4) 4 (28.6)
B7. The correct temperature for a refrigerator is (°C)
Variable Correct (%) Not correct/Don't know (%) P
Attending courses
Yes 32 (86.5) 5 (13.5) 0.038*
No 220 (70.3) 93 (29.7)
B9. Cold ready to eat food should be maintained at (°C)
Variable Correct (%) Not correct/Don't know (%) P
Hospital
General 174 (65.4) 92 (34.6) 0.002*
Paediatric 56 (48.7) 59 (51.3)
Length of service/employment
<10 50 (64.1) 28 (35.9)
11–20 98 (66.2) 50 (33.8) 0.012
>20 66 (49.6) 67 (50.4)
Length of service/ward
<10 62 (62.0) 38 (38.0)
11–20 84 (62.7) 50 (37.3) 0.054
>20 54 (48.6) 57 (51.4)
B10b. Hepatitis B can be transmitted by food
Variable Correct (%) Not correct/Don't know (%) P
Education level
8 24 (70.6) 10 (29.4)
13 104 (82.5) 22 (17.5) 0.031
16 2 (40.0) 3 (60.0)
C1. Raw foods should be kept separated from cooked foods
Variable Agree (%) Don't agree/Uncertain (%) P
Hospital
General 234 (84.8) 42 (15.2) <0.0005*
Paediatric 80 (69.6) 35 (30.4)BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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C2. Defrosted food should not be refrozen
Variable Agree (%) Don't agree/Uncertain (%) P
Hospital
General 44 (16.1) 230 (83.9)
Paediatric 1 (0.8) 120 (99.2) <0.0005
Education level
8 2 (2.9) 66 (97.1)
13 5 (2.0) 243 (98.0) 0.023
16 2 (14.3) 12 (85.7)
C7. Food-service staff with abrasions or cuts on hands should not touch unwrapped food
Variable Agree (%) Don't agree/Uncertain (%) P
Age
1 74 (93.7) 5 (6.3)
2 197 (87.2) 29 (12.8) 0.037
3 59 (79.7) 15 (20.3)
Length of service/employment
<10 70 (90.9) 7 (9.1)
11–20 136 (89.5) 16 (10.5) 0.040
>20 113 (80.7) 27 (19.3)
D2. Do you wash your hands after touching unwrapped raw food?
Variable Safe (%) Unsafe (%) P
Gender
Male 112 (73.2) 41 (26.8) 0.018*
Female 197 (83.1) 40 (16.9)
D3. Do you wash your hands before touching unwrapped cooked food?
Variable Safe (%) Unsafe (%) P
Gender
Male 122 (79.7) 31 (20.3) 0.045*
Female 206 (87.3) 30 (12.7)
D5. Do you use separate kitchen utensils to prepare cooked and raw food?
Variable Safe (%) Unsafe (%) P
Gender
Male 88 (50.9) 65 (49.1) 0.039
Female 160 (67.8) 76 (32.2)
Education level
8 50 (75.8) 16 (24.2)
13 148 (59.4) 101 (40.6) 0.024
16 11 (78.6) 3 (21.4)
D6. Do you thaw frozen food at room temperature?
Variable Safe (%) Unsafe (%) P
Hospital
General 18 (6.6) 255 (93.4)
Paediatric 24 (19.8) 97 (80.2) <0.0005*
* P ≤ 0.01 by multivariate logistic regression analysis
Table 5: Selected knowledge, attitudes and practices as influenced by some demographic and work-related characteristics of 
respondents (Continued)BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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they were asked about cross-contamination, refreezing
and handling unwrapped food with cuts or abrasions on
hands. Comparable results have been obtained from pre-
vious studies [19,20].
Self-reported food hygiene behaviours yielded somewhat
better results, though some disturbing findings arise from
our results: indeed, improper practices, such as sharing of
utensils for raw and cooked foods and thawing of frozen
food at room temperature, appeared to be widespread
among the respondents. Similar behaviours are described
in several previous studies and confirm that cross-contam-
ination is a poorly perceived food safety issue
[17,19,21,22]. Moreover, washing hands before and after
touching unwrapped and raw food was not so generalized
as expected in a personnel who should have been contin-
uously trained about hand hygiene. All food service staff,
especially in the hospital, should be aware that a careful
personal hygiene is a key measure to prevent food con-
tamination and spread of enteric diseases. This is of para-
mount importance when pathogens have a low minimum
infective dose, such E. coli O157 or Norovirus, and their
introduction by contaminated food or infected food han-
dlers may be followed by extensive human-to-human
transmission [23,24].
Inconsistencies between knowledge, attitudes and prac-
tices have been previously detected in previous surveys of
food service staff in hospital [19,20]. However, unlike
from other Authors, who generally emphasize discrep-
ancy between safe beliefs vs. unsafe practices, in the cur-
rent study, comparatively better results were obtained for
practices than knowledge and attitudes [19,20]. This
might be the consequence of lack of specific training,
empiric adoption of safe attitudes and behaviours based
upon skill in the working and domestic setting, perpetua-
tion of traditional approaches and erratic achievement of
information through informal sources.
Contradictory results were obtained when statistically sig-
nificant associations between some demographic and
work-related characteristics and responses to selected
questions were analyzed. In a previous study conducted in
Italy, younger staff had significantly better knowledge and
practices, but this was not true in the present study [19].
Female respondents were more likely than males to wash
their hands after touching raw food and before touching
cooked food and to separate kitchen utensils. This finding
does agree with other surveys on consumer's food safety
perception and behaviours, that found risk perception
and protective practices more common in the female gen-
der [22]. Education level inconsistently influenced some
knowledge, attitudes and practices regarding reheating
and refreezing foods, cross-contamination and transmis-
sion of HBV, but curiously the 13-year level performed
significantly better than the 16-year or more in the section
knowledge, though multivariate logistic regression analy-
sis did not support the finding. Overall, surveys have pro-
duced inconsistent results with regard to the relation
between food safety behaviours and education level, some
risky practices being more common within higher educa-
tion and income level [22].
More than 80% of the respondents did not attend any
educational course on food hygiene and foodborne dis-
ease. Those who have attended at least one course had a
significantly higher knowledge only about risk associated
to preparation of food in advance and proper refrigeration
temperature. No further differences were detected in both
attitudes and practices, suggesting that knowledge alone is
probably insufficient to promote positive attitudes and
safe behaviours. Similar considerations about the need of
alternative educational strategies, such as those based on
motivational health education and promotion models,
raised from previous studies [19,20].
Conclusion
Food hygiene in hospital requires special attention to rig-
orous preventive measures to minimize the hazard of
foodborne disease. Several reports document that the con-
centration of "consumers" at risk may provide a very
favourable environment to the diffusion of enteric patho-
gens from a common source, such as a contaminated meal
[10,25]. In this context, the critical role of food handlers
has been repeatedly emphasized [7,9]. Of special concern
in the nosocomial setting, the possible introduction of
pathogens with low minimal infective doses, such as
Norovirus, via food and/or an infected food handler, that
may be followed by explosive secondary transmission
chains with substantial impact on Public Health and eco-
nomic resources [24].
The hospital food-service system, when contracted out to
an external caterer, is considered one of the most compli-
cated production processes within the hospitality sector.
Indeed, the diffusion of compulsory competitive tender-
ing, the increasingly demanding, bureaucratic hospital
administration regimen, the stringent food costing, the
standardization and mass production of meals, the fre-
quent siting of hospitals at considerable distance from the
production centre could arise negative effects on both the
safety and quality of food. This outlines the need of a strict
and systematic monitoring of potential food hazards.
However, in hospital catering, food handlers are very fre-
quently nurses or domestic staff, who are involved in food
operations and supervision functions without the prelim-
inary and continuous food safety training and education
courses that the European and national legislations man-
date for "professional" food handlers. A frequent una-BMC Health Services Research 2007, 7:45 http://www.biomedcentral.com/1472-6963/7/45
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wareness of foodborne disease hazards and prevention
and control measures is also documented by the present
study.
Nevertheless, the implementation of the HACCP system,
universally adopted as a proactive method to prevent
foodborne disease, does require a team approach and an
understanding of the rationale for monitoring procedures
by all staff and underscores the need for continuous train-
ing. Providing tailored scientifically sound and updated
knowledge and identifying factors that could contribute
to generate positive attitude and motivate behaviour
change in a definite setting could help to minimize food-
borne hazard in hospital catering and enhance the practi-
cal utility of hygiene training for the personnel involved in
food service functions.
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